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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a load drive 
device which materializes a function for supplying 
electric power from an auxiliary battery to the main 
power source at a low cost when a charged state of the 
main power source is lowered at system startup. 

SOLUTION: When the charged state of the main power 
source is lowered at system startup, relays 9 and 1 0 are 
closed and an auxiliary battery 8 is connected to the 
neutral point and node N2 of an auxiliary motor 6. In an 
auxiliary system inverter 5, switching transistors 
51 a-51 c of the lower arm are activated on the basis of a 
command from a control circuit 11. By employing a coil 
of the auxiDary motor 6 as a reactor, a voltage output 
from the auxiliary battery 8 is stepped up and output to 
the main power source 1 to charge. At this time, a drive 
system inverter 3 and a DC/DC converter 7 are stopped. 
When the charged state of the main power source 1 



becomes sufficient, relays 9 and 10 are opened to drive 
respective loads. 
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mmm 1 commix*} it ^imm&c^^ u , fuia^ 

IBm 2 <£>^£^"r £ ^ £ £ . 

fM<»S&££{ix, 10 
?!ufBJ£ 1 <D'^jE^B^<D'^EE<£ 0 &<&l><h £ . 
mfIB^2 (omBL^m IB^^e- £CD^SlUcA;d2 
BulBf»J1®lpl^. IulB^^-^(D^fc^C>mrfB-r > 

^>^-££$lJ®JU fulB^>^'-^^:^Jl:*r^, 
[lf^Ji3] fulfil 2 (^^BEti, mffB^^ 

aHKEEccxftu striae \ ^<D&mn&&M=rm<Dn 

BUlB^ 1 CD^jl^lftjlBPif AECD'^iJIJ: 0 t # v 30 

buIH*MPIhI»». fulfil 1 -0(£>^>^-*3:£ 8tcffi 

[ If jK® 5 ] jiirf B3£Sfc ^ - » . 

SH2 £ <t frhts: K> . 

Jtuia^>>^— 

huib^ 1 (omm^xt) uxm 1 ©3t«£«3Ecc^ft u bu 

IBH 1 <D3£tffT^)E£:ftuiBm 1 O^Sc^r-^^ai^Urfu 
IB^ 1 ©^^fc-££:fgtt-r&m 1 40 

tarn 2 <D$tmmi£& mmm 2 (o^m.^ - z^m*> lt m 

iBfH 2 (D&WL*: - 2 &mWj-? 2>m 2<D A Ztfrh 

mzm2<Dmm<DiE&& > nuiam 1 <Dm^-^o>±x 

*cc. *>o, ^^MIB^2co^' : t--^(D^ro^ 

50 



^2 00 3-2 3 5 1 0 5 
2 

f Bffl 1 <E> £ *C J: 0 m&m 2 <DMK rt^BE ^ Jl^C 

iuis» 1 (DsaR^UA 3 ti. Syta^ i <Dmm&3cm$ n 
[ti^7 ] ->x^ASiijB#^BuiB^ i (ommoyftn 

^*T'*5i*, BuiBSBfflHsIIK«, BUlB3S^-^<^ 

^nrsuiB^ i (Di^tB^^ti, mmm 1 

l ofiii £ p^n u r £ tifclir 2 oiassm^^ 8 mti 
?n^2 co^n^c j: o m lam i ©ig«s^^^i*r 

BUlBH 1 (DilL^^O^^vg-c^ ^ i ^ % ffffB^ 1 
<DmE^F3JEl/Tiuf Big 2 CDiE^m^^r^^-r^ii^^ 
— WulB^2(O^I£^:^jEUrfylB^ 1 <OWMM 

c m^m 9 ] sirs an 2 co^je « . tu t am 1 <Dmmc «t 
Mia^^-^^^fe^^Huia^^^^-^ccj: 

0, mnEW2<D^9' y •7*CC*>l^rfulB^2(D^JE^JE 
^^>. W*JI8CciE*S©©iafl8»8acc*j^-5^RfK 

sa<D3Es*Biai^ffi. 

[is^ji 10] ^1 ©iE^m^em^^ti^m 1 <o 

m 1 <Dmi£zmi£ox?Em2titcm2 com^mm^^m 
jjztizm 2 <Dmmt<c&*) mmm 1 (omMmm^m-r 
5, fi?sigttiga«:fews®*Bfja^a<3D?Dm*Jia^=i 

> t* ^ - ^ c c m '\ f 2 -t± ^> /c ^ <o v a >/ a & tan* u =3 

> b* ^. - * njffi^ciB««tt'r * o r , 

Butam 1 oig^^^cr>^m^^"c^> ^ <t ^ . tut am 1 
<DmK&mi£isxmzm2 (ommmm^m-r^mm^ 
-hfrh. mmm2(omK^:mfEEuxmmm 1 <Dm.mm 
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ox trmm i ©sarnie^sT ^3^f7^^ 
i i ] Buta^2 cmmx. mmm 1 <d«ecc 

to 0 0 1 ] 

fccfc t>3tm*OT ^ 3 > b* ^ - ^ icSltf £ i± £ tctb<D7* u 

!S«g<D;fc^tKSsttf ffiT UtC^i* CC fu f B'^if Mil 
^IgCctett £H;ftB? jBSB©2S®M®Wa*5 <fc 

[0002] 

%raS£»:WC. >^4-fV v KStt:* (Hybrid Vehicl 
e, WTHVtM^ 0 ) ^mn&mm. (Electric Vehi 
cle, JaTEVifS-T*. ) #*#<ft@3*iTl>£. 

isX*:-z*mmisxm : T-?z>o 

[0 0 0 3 ] Cn60^M^C4oC^T«. CCOlb^^iU 

-re*. 

[0 004] «e*J: 0 . &9im<DWffi<D>fi&mrj: i'CCi: 

[ooo5] — *\ ±&Ltcmm<,cte. ii»ffe k ^ 
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&fifi v f- ^fiix. 6 ft r t > & - c ©ffiti^ » r- 
U . '&$k<Dx. > >fgt&<DmM tc ir} & * )V 5 * — £ 

icta^-r & & <dt& & #\ e v tc *s i > r * ;u ^ 
v^>HvtcfcCir«, ffitgt^r-y^ 

io [ooo6]±2Ucaat«« k urtifc i osvco 

±LX&mZti2>i><DX&Z>tc&>, ISS!l 1 0 0 V(7)l 

K&ffim&vmK&x'mKuxmm^ v ^ u ^i-rs 

[0 0 0 7 ] «Ffr3i3 1 4 1 7 7 9-^^$R^C«, 
20 ^ »J ifl D C/ D C ^ ^i-fx 0 y v~ V lem 

[0 00 8 ] C©^^3te^^<b1i«^3r^i;i*jR«6 

^tc«, «£*<to, %m<omm^>^-^^m^x^tm 

?2>J5ii:&±£>tiXl>2> 0 
40 [0 00 9] 

m<Dm£r±mmic. uxcd^x 

so n^:c\ 
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[0012] fCt, C<7>*93«, ^&gffi*IBft'r 

«i«fcc*5 c » r ^WM<D3tmvzm&&T is x i > a <t ^ k: . 
[0013] j/c t co^cDSijcoawa, ^-f-AH 

tats'* v *r v&ttmmttcmx&i^?&mm&{&=ix 

%fc««Sa©3fc«Mffl:£&£ =3 > tr ^ - * 5 -t± 

[0015] 

mmmmiz. m^mf£x$>^mi(omj± 

£rfgt&T&^>^--£<t, Ml <D®I*»EEOt:»2CD 
[0017]»$1<B. fg2<DlEEte:. 3£^-£CE> 

js cc g& ^ n r «t/& 3 *x <t s*f w©— as 
[0018] mzmmgimz. m 1 cd^h 
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Wrm<omEEJz^ i>m*±$* SJfflllelgStt. b*>\-r><DJ 
[0019] u< ^SS^-^ii, fit 1 o^ffi-=e 

Hi co^EE^A^brmi <D$tmmf£ic^feu. mi<D 
xasfBE** 1 <D5c^^r- z^&jiuxm 1 CD^SE-t- 

xmzco&ffimmcm&is. m 2 <D$cmmj£*m 2 cd$c 
m*-2^mt>uxm2<D&&*-z&mw)-?2>m2<D 

TCD^CD— 38**— fSCC«tt$tlt:«fiR3tl^ 1 CD if 
tfegCC, ^O, :&ffi#S2®XSfe*-*0:£T©^«(D 

— mcmmz tixmmz n &m 2 ©^ifesccjgtt 
sn, *a®i5ii««. ii©ss^-^0tmcMi 

[0 02 0]jitJl<B < ^1©W, y>Cr7-=^ + ^>* 

^ ^ id j: 2 ;x^fecDc^-rn^-c^>^> o 
[0021] 0$. u < 7- j*&Bbmtcm i on 

mio&vj^^-%^&nm2<Dm£i)mm2nxm 1 
[0022] £tc. c^tcj;n^i nmmm^mc 

ttsatctet^r, ^ i omBE^P5iEL/r^$n/cm2 
oiBsraiH^ ^ ^n^2 <dheek j: o m i <omm 
mm*ftm&z>. nmmm^mictev zmjimmmmo) 
3tmmffl?ji£xi!b-? x. mi <Dmffimm<D3tm&&mx 
^>^><h^, mi<omjE^mEELxm2(Dm^mm^m 
-?2>mm>\s-h&t>. m2<Dmf£&mi£uxmi<Dmm 

WR%3S«t5 5 1 ^©a^- h Cc«JSit^S 1 O 
?s7~-jr?L. m2<D j mi£*AJjL>Xg-1£-?Z>m2<DXr~ 

y-y'L, mK2titcm2<DnK&mi<Dm.mmm^mt) 
uxm i ©isn^-r^^3©xf ^ vh^ffiz. 

[0 02 3 ]^Kd »2(D1E«. * 1 CO^II CC 

[0 0 2 4] ^/c, C<O^CC<J:tl«. fe&j«(*«. » 
1 CDa^^6ttJ^$*i^m 1 ©lE^cj: "?©Sf^rl8 

m z ti/c^ 2 ©ieiftsigi*> h m^? s 2 ©iejc 
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m i <DMR.zmf£oxm2 (ommmmttn-r zmm* 

^E$n/cH2oomjE^ i coiasfe«®^ai*L/T* i 
tc f ^ -t± & tc &><d y a # v a & %m -r z> . 

[0 0 2 5 ] 0 < tt. IH2 ©^EE«. f£ 1 (DMKIC 

y <DtB^mjE£#?EE l r^m^^r^m-r ^ C £ #-c* £ 

<fcMCLft:CDT\ SUi*CD«EESS^>l»tS«fe©»F4EEDC 
[0 0 2 7 ] £/c, COO^tc^^mSFlBl&iSSfcJ:^ 

[0 02 8] 

[0029] [nsficDj&« naifi. mm<D&m i cc 

[0 030] 01 £#JRlsT. fi#ig«J^g 100B, 
illli, ^fA->-^>- 'jl/-2 (System Mai 
n Relay. iUTSMR 2 iW^> 0 ) <b. ggtt^>T>^' 

f^E:-£6<L. DC/DC3>^^7i v SS^'^f 

U8<t. 'JI/-9, 1 0 <!:. 1 1 t*m*-z> 0 

£/c, SMR2H ■;i/-21-23i 4 t££i2 4 

7>^X^5 1a-5 1fi 4 ^^t-F52a-52 
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[0 03 1 ] £«ffl 1 *fT/B<D58«H&- * 14. i 
[0 03 2] ^111 2«, B7nOftC>Ji>>?>£8M» 

sn 4 ^ > ^ e> 2 nzm&x- * ^ t-^i^x 

*Jl^-lc£»l/r-f>-rC~* 1 3— ttttU 

1. ggWj-*-* 1 4. »«*-*6te<fce*tB»rc*'y'i; 

10 8{C«j*ttl&«. 

[0 03 3 ] £ 1 3&£. £g«Btl 2*>>6fcb£ 

i 4^i^m^7"r^o 

[0 03 4] SMR2H &:S#tc»gimiEE J &«*&T £ 
/Hft^/cMy A©^ ^ > 'J l/-r^^, e SM 

r 2 t*. SHjMngs i i frh<om^cm-?^x^mm 1 ^ 

<£^^#g^£*i/c y u-2 2&mc. ^-cDftyu- 
[o o 3 5 ] m$)?f^>^~~-z3te. ±mmi 

$n€>a^'^)E^r3taSS£'^BE^^L/TlE«j^--^ 1 
[0 03 6 ] ^>^>1f4^, mM&J>^-5 3 (Dm 

30 [0 03 7 ]iM>f>^^5^ $IJ®I1I3§1 1 CCJ: 

> vwmwm s n . 1 ^ 6 «^ $ *\ z mmmK 

b 5 1 a — 5 1 cCDX-Y v^^ifm 

WfiUn^tx. fiBST«>J:^fc % 

40 [0038] mm*- z 6 ^mm i ^isi^<b -r 

©a/c (jct=j>) ffin>^u^if^ct"r&* B mm 

m<Dmu<D—m^—m^mmc^mm^n^i^^ y 

so utiij® i ^^ifl>o 
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[0 03 9 ] DC/DC3>a^^7J1 mM"? 4 ><D 
y-KNl, N 2 tc»^ >f > a - ^ 3 <fc «^ ^ 

*^y 8--ai^-r^o se>cc, dc/dc3>^-^7 

£ 6 fed: O'ffiitK^ Z 5 L X3ZMM 1 10 

[oo40]»^;f ^{j, "?>y\ /hsg-t — * 

fit, yu-9. 10W1D6tl/ci^^ ffl 

tn*^-y 8<DjES/pe>. mm*:-ze. ffiWfk-O'* 

[0041] y U- 9 , 10 S?5ig»«g 1 0 0 CD 

isniffieBrattSr* 0 , ia^ ^7- 8 dc/ 
1 1 frevm^trcm-^^-cmtibti, »>-^y8 

[0 04 2 ] * fJ®J[p}8§ 1 CPU (Central Proces 

sinq Unit) , RAM (Random Access Memory) . RO 
M (Read Only Memory) A$ Jc£>*A£B;ft£^ (J^_b. 1>"T 
n4>^rH±-T) ^<!:'^v^^D3>b^-^r^ 
£ e $«[HS£1 IB, fKD^^fA^it^^^. 
■r> 3 >-^ON^^i ( SMR2^:ONtCir 
3E«Sil fc<£c>7£j#T£^>^~£ 1 40 

r. SHfiSHeissi i«. ji»»fp«F«. iinu<tc;^ 

£ 1 3#>6W^£tt£^;fr^S^i>TJ!^l&^-£ 

lld^>f>^^3?rPWM (Pulse Width Modula 

non) wiarra. h >\s?<Dmmic^*xtei§&&'? 

[0 043] — 15, Umm& 1 1 vXrA^g|J|5 50 
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ft, SMR2#ON$n&<t > tSIE-fe>lf (S^i±r) 
tcJ:0^tB$n^^l<DtB^EEVC€rA^U. fl 
EVC^S©SEV0<t0tE< 4 Sffif*8g«|-r^C 

£ tfi x % a c > <t mm u tc t $ y: . mm m a > j * - * 3 & 

<l:^DC/DCn>A'-^7^M^, yu-9, 10 
*mCZ> 0 fit, «JM°I8gl 1 tt. »N'^f U8^ 

h7>5/X^5 ld-51 f^rOFFtCU, 
^h^>^^^5 1 a — 5 1 c©ON/OFF©fa- 

[0 04 4] X^^>^h7>y^^5 1a- 

5 1 ctt* ±X\5lV$lCON/OF FMitLXb, & h =? 

[0045] —yj. mm\B\ffi 1 1 a ? 3 > • 

t^OFF^n, VXf A^M^ti/ciliJ^L/ct 
SMR2^:OFFtc UTil^ 1 J; 

* i 3£^jtM£jmK-r&o 

[0 04 6] ftffiKtt£3B 1 0 0 ccd: ^SBSftSti^Sgft 

Kl^-^r^oT:, fgs*rt-£ i 4^6^^3ti-5^e- 
y 8 3&i'tc«*&-rs. 

[0 04 7]§2^ ffCMoJ&Sl lCC<fc^|g«|^:-^ 1 

[0 04 8 ]^- ^»JI»ffltB^i£E?SiffSP 1 1 Hi, -t- 

|g»^-Y Z 3 (OT^mHi LTiRtt^:- ^ 

1 4 <7>&tg n ^ j|/<DttEE£5tt* L/ , P WMff^f^ 1 

i 2-m^i-r^>o 

[0 04 9] CCt, -=e-^ hil/^JS^ffltt. ^cix. 

*nffimnmmi oo&mmztitczsv-xHvx&ti 

Jl/ ^ i ® ^sbWSHfttt h ;u ^ L l x m^j $ tx ^ <fc ^ cc-^ 
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[0050] $/c. mm*:-* i 4<D&i%<Dmmm&> 

[0 05 1 ] PWMft^^ 1 1 2 -t-^ftBffllJB 
fflmffiiiJMBl 1 1 KJ:*SifftemccS-3<,>-C, JSEXii^ 
^>>^*~£ 3ftCD^ h ^>>>X£ <^jH*"r) ^ON/ 
OF FT^PWMff-^^fiKL/. JSg»^>^-#3'N 

[0 05 2 ] COPWMfl^CcS^t>TBUiB#H^>^ 

[0053] nzm 1 £r#flSOT . ^Srfgttsss 1 0 0 
*c*$ivrt4. ^x^AAsgib^ti^i. StJ^ilpl^i ia> 

6©}g^CCctO SMR2^0N3tl, 3£MM\frt>s- 
KN 1 , N2CCl^M?n^ 0 fit, Jl^KD 

hjv z> 0 &tc. mmmj >j*-2 5*oJ:&d 

««3?^>^-*5«, A^^ti/ciS^IE^:3fa 
^^JiGt^LT*f1^e~£ 6 &mW)U. DC/DC 

[0 054 ]-^, isXr-J»&$aW)$ti. 

-9. i owcen, fflts^'^^y 830*miai*-^6 

[UK 1 1 ^6<DJB^^S^C^r, SHtt^ * 3*5 

J:0'DC/DC3>a-^7{JMI, tS8Ufc-Y>^- 
£5te, 3HHMH&S1 1 CC^DX-T ^^>^h^>^^^ 
5 1 a — 5 1 c OO N/O F F Of a - f tWJil? 
*i % x-T 7f>^h7>^^5 ld-5 1f^ 

OFF$n^ 0 cti(Ccfcor, *$^^>^-£5£. 

[0 05 5] fit, ^«as 1 ©W^PamOEVC^fiSf 
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5. 5gfil3W>>^-£ 3fcWDC/DC3>;^^ 7 
[ 0 0 5 6 ] @ 3 tiling 1 0 0 JCfcC^t , U 

>xtONt^ (Xr^'S 1 ) 0 j£jH>T. $iJ®J[n]3§ 1 

10 f^£.?gIfcT£<D^+#&I^CD^JIV O^rTIU^ri^j: 

1 1*4. miBEV Ct^EEV O^T©oTI>£<L¥U©tO/c 
Sg«J^-f >A-^3*Jcfc(>'DC/DC3>^ 

7'S3) , »;u-9. Uf?^S4). 
fir, SUffllHlSSl i». SUBURB >^-^r 5<d;W * 

^>^h ^>>>X£ 5 ld-51 f^rOFFl. X-f * 
^>^h^>^^^?5 1 a — 5 1 cOfa-f-f J££:?ftl 

sit. wms^^'J 8*>^ffl^^n/cmjE^EEir 

20 ^m^l (Xf u/^'S 5 ) o 

[0057] mwmvs i i ^.mm 1 <d«jev c a*. 

*/c£4Wb/c£t*te: Ur ^ :/S 6 ) , 'JU-9, 1 
O&mttCU Uf-;7*S7) . 1 *^ 6 3 S 

r->7'S8) c — ^f, ftUSPlHlKl U4. XrvVSettC 
30 [0 0 5 8 ] ftUtWigilSl H4. isX-?J*&m& % Xf-; 

^i$ntt^^o<b«it, y-?s 8^mt* 0 

[0 05 9] fr*>\ ±^U/c^f^CD^BEV 0 , VHi, 

t-yu-9, i o^^i>^ »;>^s&^-r^>c i^Rfiit-r 

[0 06 0] 3&*j, JiiEO/efiWIEftSSig 1 00^ > 
V — XJj^ U )l»Jj3ZteJ:cns V — X * u;l^ 

40 ^(D^m©HV{C^lfflt^^ 0 ^/c. HV^CPg^$ 
^^©tWj:< 4 EVt^otWitClffit^^ 
[ 0 0 6 1 ] Sfc. ±aO/c±«i® 1 «»WCCfl|[8fe 

n^J:<, /c<bx.^2^1?tei't^ot 4> <tl^. 
[0 06 2 ] ^/c, ±aL>fcsttWCCfoC>Ttt. S^rSEtt 

ggi o o^Hv^^tg^n/ci^^coi^r^uri^ 

^3>'+-iltOW E VtC^iJc^tl/cil^C 

so fflc^n^> 0 
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[0 06 3] J^±<D<fc C <D^S6<Dff2SR 1 tc<fc£:ii 

firSgftSSfi 1 0 0tcJ:*U£, HV^E VCCfcl^T. ~>.x 

V8 £ 6 1 ^ 

5 tt, 

lis l c s J: ^k: ufc©r, m&<D 

[0 0 64 ] 2] XtfcOJgSl tC*5t>T 10 

tt. ?M'*?^y 8<DiE&tt. 6 

[0 06 5 ] l^4fc£. ^J^CDTi^ 2 £ . HVtCjgifc 

[0 06 6] 04^#ILt, ©?wSK»i6ai 0 1 

7 T 'J 8 ©jES*« y 9 ^LTStt*- £ 6 

K99 Lfcfififffitt&B 1 0 OiUDt^ CtUCj: 

r'J8 *6*«B 1 'MSIE£^EELT?&*rS 

[oo67] -mm&n^w 1 o 1 cc*jc*r ^t-a 
i»Jtana3gi ua^Kn/ci^B, sofflnassi 1 30 

M0iaK 1 l ^e©}g^ccS-^c*T8g»3^^ 3 

-£5&£, *ij^j[pi^i ncj:o ^ h^>^x 

£5 1 bCD^CDT^— f aWJi^n, ^CDffeCDX -Y 
^>^F7>^^5 1a, 5 1c-5 1 f«OFF 

[006 8 ]^ *B8H^ 5 «\ SKUlBl^l 

l^Ccfcox-r >^>^h^>^^^5 1 c 

5 1a, 5 1b, 5 1 d-5 1 f F F 2n^<=fc^0C 

itu^ e ccom-Ste. *s«2R-f>^-^5«. asm 

LT/8i>£C<tK:£r& 0 so 
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[0 069] ^Lt. 3E«*l<0»T-BiaBEVC^*iW 
SSI HC<J:0$»JWT$n/c<h#«, ^JffillHlSgl l7&>60jg 

Vfta 5 o 

[0 07 0] «c*j. ±j*U/ciftgBT»«. »a' ^f-U8 

ti^^CDiUc^ »N'^r»J 8<Z>IEffitt* 
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